Summary. Blood samples were taken from 6 non-inseminated cyclic buffaloes for 1 calendar year. Plasma progesterone concentrations on the day of oestrus and also in the luteal phase of the cycle were significantly higher (P < 0\m=.\01) in the cooler (warm and cold) seasons than in the hot and dry and hot and humid seasons.
Introduction
Seasonal reproduction is a common device whereby animals respond to climatic extremes which may be detrimental to the survival of the offspring and possibly even to the adults. India is a tropical country and in the north extreme climatic conditions prevail. In summer temperatures reach 42°C during the day and 30°C during the night. Daylength goes up to 13-14 h. Karnal is situated at 245 m above mean sea level on 29°43'N latitude and 76°58'E longitude. Seasonality in buffalo breeding has been reported by many workers (Rife, 1959; Bhattacharya, Luktuke & Roy, 1970;  Roy, Bhattacharya & Luktuke, 1972) . Luktuke, Bhattacharya, Singh & Khan (1973) found that buffalo ovaries were least active during extreme climatic conditions. The important seasonal reproductive problems are weak or silent oestrus, irregular oestrous cycle lengths, low conception rates and early embryonic mortality.
The mechanisms whereby biometeorological cues are transduced into the endocrine messages that govern gonadal functions are not clearly understood. There are controversial reports regarding the variations of progesterone secretion in dairy cows in natural climatic conditions (Roussel, Beatty & Lee, 1977; Rosenberg, Herz, Davidson & Folman, 1977) . However, none of these workers followed the same animals throughout the year, and the sampling frequency was low. The 3-7 3-6 3-2 3-9 4-9 6-3 5-3 10-4 6-3 8-4 10-1 9-4 8-4 7-1 7-2 8-2 8-4
Radioimmunoassay Plasma progesterone concentrations were determined by the radioimmunoassay described by Arora, Bachlaus, Prasad & Pandey (1979) . The antiserum was raised in a rabbit to carboxymethyl progesterone-7a-BSA. The accuracy was assessed by 8 duplicate estimations of 0-25, 0-5, 1-0, 2-0 ng progesterone added to hormone-free plasma (0-2 ml), and the recoveries were 0-27 ± 0-01, 0-56 ± 0-03, 1-08 ± 0-03 and 2-04 ± 0-04 ng respectively. The sensitivity of the assay was 12-59 pg/tube and was calculated from the smallest amount of standard that was significantly different from zero dose at the 95% confidence limit. Intra-and inter-assay coefficients of variation were 11-2% (n = 16) and 14-8% (n = 8) respectively. The antiserum cross-reacted 7% with 3 ß-hydroxy-5-pregnane-20-one, 6% with 1 la-hydroxy-4-pregnane-3,20-dione, 0-3% with 17-hydroxyprogesterone and <0-2% with corticosterone, cortisone, cortisol, testosterone and oestradiol-17ß.
Results
The progesterone values throughout the oestrous cycle in the four seasons are shown in Table 2 .
In each season the progesterone changes throughout the cycle followed the normal pattern reaching maximum values on Day 18. However, progesterone concentrations were higher on the day of oestrus, and during the luteal phase of the cycle in the warm and cold seasons (Table 3) . 
Discussion
Progesterone at appropriate levels is essential for the expression of oestrus, to prepare the animals for pregnancy and to maintain the pregnancy once initiated. In the present study we found significantly different progesterone concentrations in the four seasons (Table 3) . Preliminary measurements of oestradiol concentrations also showed that values in the hotter months were lower than in cooler months. These observations support the view that expression of oestrus and secretion of LH require an appropriate balance between oestradiol and progesterone (Karsch, Legan, Ryan & Foster, 1980 (Table 4) . 
